Using ultrasonic vocalization, the present study examined the behaviour of three sympatrically living species of voles: common voles, field voles and bank voles during heterosexual encounters both within and between species. Voles were trapped in south-eastern Poland and their behaviour and vocalization investigated using 10-min open field tests. Conspecific heterosexual pairs of all three species of voles presented high social activity but the kind of behaviour was different. Bank vole male-female interactions were more agonistic than those of common voles and of field voles as seen in the number of aggressive approaches and latency to the first attack. Common voles and field voles emitted significantly more ultrasounds and spent longer time on the production of ultrasonic calls than bank voles. The duration of sounds was similar but the frequency of calls emitted by field voles was higher than those of common voles and bank voles. Voles in heterospecific encounters of male with female showed shorter duration of sniffing and emitted very few ultrasounds. The current work has shown that ultrasounds are part of male-female behaviour in common voles, field voles and bank voles and could play a significant role in vole communication.
Introduction
Voles, together with lemmings, form the Subfamily Arvicolinae within the rodent family Muridae. Such rodents are the dominant herbivores in the nonarid areas of the Holarctic region (Corbett & Harris, 1991) . Voles are found in a variety of habitats including forests, meadows and tundra and many species live sympatrically. The current study investigated behaviour, including acoustic behaviour, of three species of vole that live sympatrically in southern Poland: common voles (Microtus arvalis), field voles (Microtus agrestis) and bank voles (Myodes glareolus) (Jamrozy et al., 2000) . These differ in size, habitat preference and social organization. In southern Poland bank voles weigh around 20-30 g and are 8-11 cm in length. They are common in forests and in bushy areas, occupying the forest floor or underground small burrows (Pucek, 1983) . Common and field voles weigh between about 24 and 55 g, are between 9 and 13 cm in length and prefer fields and meadows. Field voles favour wetter areas so live closer to the forest border and meadows streams than do common voles. Both these species dig burrow systems which can be complex especially for common voles (Hansson, 1971; pers. obs.) .
Males of all species are solitary, establish more or less strong hierarchies and compete with conspecific males for mates (Viitala, 1977; de Jonge, 1983; Agrell et al., 1996; Dobly & Rozenfeld, 2000) . Their home ranges overlap those of several females as in bank voles (Gipps, 1985) or several groups of females as in common voles (Boyce & Boyce, 1988a) . Female bank voles and field voles are also solitary and territorial (Viitala & Hoffmeyer, 1985; Agrell, 1995; Bujalska & Saitoh, 2000) although field vole females are more tolerant and sometimes live in small groups. Common vole females live in groups of several old and young females (Boyce & Boyce, 1988b) and some authors suggest that male common voles may remain with females for a longer time than just for mating (Mackin-Rogalska, 1979; de Jonge, 1983) . In conspecific encounters between same-sex pairs, both male and female bank voles showed more aggressive behaviour than did either field voles or common voles (Kapusta et al., 2007) . These male and female voles have little social contact outside of the breeding season when they have to find, recognize, and choose sexual partners.
Females of these three species are induced ovulators (Breed, 1967; Breed & Clarke, 1970; Clarke et al., 1970; Taylor et al., 1992) . During the breeding season, which in Southern Poland lasts from the beginning of April to the end of October, ovulation is provoked by interaction and copulation with a male. Voles are polygynous and there is some evidence that the animals do not mate indiscriminately but choose their mates (Kruczek, 1998) . In bank
